Visceromotor responses to calcitonin gene-related peptide (CGRP) in the rat lower urinary tract: evidence for a transmitter role in the capsaicin-sensitive nerves of the ureter.
Either intra-arterial or topical administration of calcitonin gene-related peptide (CGRP) had little effect on motility of the urinary bladder in urethane-anaesthetized rats. Only a high concentration (50 microM) of topical CGRP activated the micturition reflex and potentiated the response to exogenous substance P (SP). In the isolated rat bladder CGRP had inconsistent effects on spontaneous or field-stimulated contractions. CGRP neither produced any significant plasma extravasation (Evans blue leakage) in the rat lower urinary tract, nor potentiated the response to exogenous SP. CGRP inhibited motility in the rat isolated proximal urethra and ureters and counteracted the contractile response to neurokinins. An inhibitory effect of capsaicin on stimulated motility of the urethra was observed in all preparations and a small contractile response was evident in about 40% of cases. Lack of desensitization to the action of CGRP prevented the study of its interaction with capsaicin. The inhibitory effect of CGRP in the ureter exhibited a specific desensitization: if the preparations were pre-exposed to exogenous CGRP, the inhibition of motility produced by antidromic activation of the capsaicin-sensitive nerve terminals (field stimulation) as well as the response to capsaicin (1 microM) was prevented but the inhibitory response to isoprenaline was unaffected. These findings indicate that CGRP is able to influence markedly the motility of the rat lower urinary tract, but exhibits marked regional differences in its action. Endogenous CGRP could be the inhibitory transmitter which, when released from capsaicin-sensitive fibers, participate in the control of ureteral motility.